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Dos genomas en cada célula
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Dogma Central de la Biologia Molecular
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El genoma es una biblioteca

PARC CIENTIFIC Imegen

VNIVERSITATS DVALENCIA



GAATTCGCCGGTTAGGTTTTAGTATCAAGAAGAGAAGGAAATTTTGGACAGTGAATGGGC
AATAAATGTGAGTAATATGGGAAATAAATGAATTTAAGAGGATTTGTTGTGATCGTTATT
ATATGCGTGAAAGTCTTTAAATGCGTTTTTCCTTTTTCTTCACCATAAACCTTCTAGTTC
ATATAGAGGGACCACGTCCCACATGTTCTCCAAAATGTACATTCGTTCTAACATTCAAAT
TTCACGAGATTTCATTTAGGTTTAAATTGAGCTTAAATTGTTGTGTATATATAGTACTAG
TGCAAGTTTGATCGGTTATTTTTCTTTACTAATTGACATACTTGTCGTTGTCGTAAAAAA
CATGGATTGTTTATTTGTTTATATCAATTTGTTTGCACCAACCACCACAAGAAAATTAGT
TTTGATCGGCCAGTTTAATACAAAGTCCACTTCATATGATACTTATTTCTTTCATAATTT
GTTAGCCCCTCTGATTATTATTATGTACAACATCATTATTTTGCTTGAAAATATATATAT
CCAAGAGTCTTTGGAAGTCCTTGTTCAAACATTGGCAATGGGTTCTAAAATGTAAGAGTT
TCGACCTGAGATTTTCTCCGGGATGTATATCACATTATAGTTATGAATGTCTAATATATT
GTATAAAAACATACTGATATAATAATAATAATAATTTTCTAATTATTTTATTTATTTTCC
TGATGTCTCAAATCCAAGGTATCATTTGAAAACTACAATTTGACCTGCAAAATGAAAAAG
CTCAAAGAAATCATGAAACAAGACAAGAAACCGAAACATATCAAAAGATTAAGATCAATG
ACGCAAAAGATTCGCTATCGATGAAAGGAGCGAAACCATGAAGCAAGATAGGTTGTAGAT
GAACTAGGAAAGGTTGAAGATGGACTAATTTTGTACTGGAAAAGGTGACGGTATAGACCT
GTAAGCTTGAATTTCCTTAACAAGTAACCGAGCCGGTTTGGAGACAGTAGTGTGAAGCCT
TGCATTTCTTTCTCTCCACAAAGTGTAAACAGCTGCTTGAAAAATAATTTTTTTGTTAAA

ATTGCATCCAAGAATGAATTAACTTTTACTAGGCCAGAAGTGTAGCTAACATAGAAGAGG
CCCATTATAAAACTCTTTAAAATCAAAATCTAAAACAGGCCCAGCCCATTCATAACAAAG
CCCTAATATATCGAGTAAACCTAGCTCCACTCAAAACCTAACTATATAACCTTCACACAC
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Lineage: Eukarvota: Metazoa; Chordata; Craniata; Veriebrata: Euteleostomi; Mammalia: Eutheria: Euarchontoglires; Primates; Haplorrhini; Catarrhini; Hominidae; Homeo;
Homo sapiens
November 2010; NCBI released an incremental update of the human aenome reference assembly and updated annotation for all assemblies. The chromosomes and
alternate loci regions are not changed; the new assembly includes the second set of genomi{: region Patches released Dy the Genome Reference Consortium (M

Reference Consortium (GRC)) and is named GRCh37_p2. A previous version of the reference genome assembly, NCBI Build 36.3, can still be accessed for Map Viewer display
and for BLAST. For additional information about changes, statistics, and the status of the CCDS project please refer to:

« Release Notes
« Statistics

« CCDS Project

The NCBI Map Viewer provides graphical displays of features on the human genome sequence assembly as well as cytogenetic, genetic, physical, and radiation hybrid maps.
Extensive documentation is provided to describe the resource features and methods used, tutorials, and statistics.

EST Map features that can be seen along the sequence include genes, transcripts, NCBI contigs (the 'Contig' map), the BAC tiling path (the 'Component' map), STSs, FISH
mapped clones, ESTs and transcripts from several different organisms, Gnomon predicted gene models, and more.

Genomic

www.ncbi.nlm.nih.gov/genome/guide/human
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BLAST The Human Genome

Download View Sequence/Evidence
Description
family with sequence similarity 108, member A6, pseudogene
immunoglobulin lambda variable 4-60
immunoglobulin lambda variable (IV)-39 peendogene
immunoglobulin lambda variable (V)-38 pseudogene
immunoglobulin lambda variable 6-37
immunoglobulin lambda variable 5-43
immunoglobulin lambda variable 1-36
immunoglobulin lambda variable 7-33 peendogens
hypothetical LOC648651
immunoglobulin lambda variabls 3-30 pseudogens
breakpoint cluster region pseudogene 4
immunoglobulin lambda variable 2-28 pseudogene
immunoglobulin lambda variable 2-14
immunoglobulin lambda variable 3-8 (gene/pseudogene)
immunoglobulin lambda variable 3-6 pseudogens
immunoglobulin lambda joining 2
zine finger, DHHC-type containing § pseudogene
ral guanine nuclaotide dissociation stimulater-like 4
SWL/SNF related, matrix aszociated, actin dependant regulator of ¢l
solute carrier family 2 (facilitated glucose transporter). member 11
macrophage migration inhibitory factor (glycosylation-inhibiting fa
cytospin A
braakpoint cluster region pseudogens
erystallin, bata B2 peendogene 1
crystallin, beta B2 pseudogene
aspartate beta-hydroxylase domain containing 2
SRR domain containing
high-meobility group box 1 pseudogens 10
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A Single-base-pair changes
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Example: sickle cell disease, A—T in human
B-hemoglobin gene

B Insertions and deletions
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Example: cystic fibrosis, deletion of 3 base pairs, CTT, in
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Example: oculocutaneous albinism, insertion of 1 base
pair, T-A

C Structural rearrangements

Chromosome 9

Chromosome 22 I
BCR
; 1
F. Translocation
ABL t I
The NEW ENGLAND

Example: chronic myelogenous leukemia, chromosome 9 ](_)I_T RNAL MEDICINE
and 22 translocation, BCR-ABL gene fusion A
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Dos tipos de herencia

* Herencia mendeliana simple: son enfermedades
monogénicas (casi siempre enfermedades raras).

* Herencia compleja: son enfermedades multifactoriales
(casi siempre enfermedades comunes, aunque algunas son
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Herencia autosomica dominante

Il MEN-2 Q
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Herencia autosomica recesiva

PARC CIENTIFIC Imegen

VNIVERSITATS D VALENCIA




PARC CIENTIFIC
VNIVERSITATS D VALENCIA

Herencia recesiva ligada al X

DMD
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Ejemplos de enfermedades genéticas

Fibrosis quistica Distrofia muscular de Duchenne
Hemofilia Enfermedad de Huntington
Sindrome de Marfan Neurofibromatosis

Talasemia Enfermedad de Charcot-Marie-Tooth
Poliquistosis renal Fenilcetonuria

Distrofia miotonica Sindrome del X-fragil

Retinitis pigmentosa Acondroplasia (enanismo)

Ataxias hereditarias Hemocromatosis

Sindrome de Prader-Willi Hipercolesterolemia familiar
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Cerca de 6.000 enfermedades
genéticas, de las cuales ya podemos
diagnosticar unas 2.000,
(analizando genes individuales)
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OMIM ot
Hopkins
Online Mendelian Inhevitance in Man University

Nucleotide

Search OMIM [+ for |

[ Limits | Preview/index | History | Clipboard | Details |

|Z| Show 20 El Send to El

[ All: 1 ] OMIM UniSTS: 0 | OMIM dbSNP: 0 .

Display Detailed

MIMID +113705
BREAST CANCER 1 GENE; BRCA1

MGI, GeneTests, Links

Other entities represented by this entry
PANCREATIC CANCER, SUSCEPTIBILITY TO, 4, INCLUDED; PNCA4, INCLUDED

Gene map locus: 17921
Description Back to Top

BRCA1 plays critical roles in DNA repair, cell cycle checkpoint control, and maintenance of genomic stability. BRCA1 forms
several distinct complexes through association with different adaptor proteins, and each complex forms in a mutually
exclusive manner (Wang et al., 2009).

Cloning Back to Top

Miki et al. (1994) identified cDMA sequences corresponding to the BRCA1 gene by positional cloning of the region on 17q21
implicated in familial breast-ovarian cancer syndrome (604370). The deduced 1,863-residue protein with zinc-finger domains
near the N terminus. A 7.8-kb mRNA transcript was identified in testes, thymus, breast and ovary. There appeared to be a

complex pattern of alternative splicing. P

Bennett et al. {1995) found that the mouse Brcal gene shares 75% identity of the coding region with the human sequence
at the nucleotide level, whereas the predicted amino acid identity was only 58%.

Jensen et al. (1996) demonstrated that BRCA1 encodes a 190-kD protein with sequence homology and biochemical analogy
to members of the granin protein family, including chromogranin A (118910), chromogranin B {118920), and secretogranin II,
also known as chromogranin C (118930). They noted that BRCAZ also includes a motif similar to the granin consensus at the
C terminus of the protein. Both BRCAL and the granins localize to secretory vesicles, are secreted by a regulated pathway,
are posttranslationally glycosylated, and are responsive to hormones. The authors stated that as a regulated secretory
protein, BRCA1 appears to function by a mechanism not previously described for tumor suppressor products. As reviewed by
Steeq (1996), granins are a family of acidic proteins that bind calcium and aggregate in its presence. Known members of the
granin family have been solely neuroendocrine or endocrine in origin; if BRCAL is a granin it will necessarily expand the protein
family boundaries. @

www.ncbi.nlm.nih.gov/omim
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OMIM

OMIM Statistics for November 8, 2010

Number of Entries

Online Mendelian ITnheritance in Man

Johns
Hopkins
Univeraity

Autosomal | X-Linked

Y-Linked Mitochondrial Total

molecular basis unkmown

* (Gene with known sequence 12526 615 48 3513224

+ Gene with known sequence 345 19 0 2 366
and phenotype

# Phenotype description, . - - -
molecular basis known 2627 233 4 28| 2892

% Mendelian phenotype or locus, 1634 133 5 ol 1772

Other, mainly phenotypes with
suspected mendelian basis

|t
e
[—
1
o

Total

www.ncbi.nlm.nih.gov/omim
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Técnicas para la secuenciacion de ADN

DNA sample

!

Fragment sample

Secuenciacion capilar
Clone fragments into Separate fragments in (métOdO de Sa nge r)

bacteria and select clones fluid or solid substrate
Grow With or VS
bacteria, without PCR . . s
isolate DNA amplification U It ra Se C u e n CI a C I O n
Y 1
Create multiple copies Create multiple copies
of single fragment of multiple fragments
Sequence Sequence
about 100 millions of
fragments fragments
in parallel in parallel
(=1 Kb (50 to 100 bp
each) each)
Y v
0.1 Mb >100 Gb
of sequence per “run” of sequence per “run”

The NEW ENGLAND
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El proceso del diagndstico genético

1. Consulta del paciente a su médico: valoracion de
antecedentes familiares.

2. Prescripcion del analisis: toma de muestra.
Envio de la muestra al Laboratorio de Referencia.

4. Extraccion de ADN gendmico a partir de sangre del
paciente.

5. Acceso a laregion gendmica relevante mediante
amplificacion por PCR.

6. Secuenciacion del gen (o genes) relevante.
7. Comparacion de la secuencia de ADN del paciente con las

S

B instituto de medicina gendmica
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Estudio de antecedentes familiares:
arbol genealodgico
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Acceso a la region relevante del genoma: PCR
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Extraccion y analisis del ADN
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The Human Gene Mutation Database at the Institute of Medical Genetics in Cardiff B I o B AS E

Copyrisht 8 Cerdiff Universiny 2010._All sishts msanvad

®
HGMD BIOLOGICAL DATABASES
Search help Statistics New genes What's new Background Publicati Contact us Register Log in Lemrasty Oty il
Gene symbol v Symbol: Missense/nonsense v
BEl mill T IS4 I=m== _T"IEIl ¢ o " =TS on EXE Ilem ™ g ym — 2 =0 ™

HGMD Professional includes 1. Up-to-date mutation data; 2. Fultext indexing; 3. Advanced search facility; 4. Downloadable results; 5. And much more...! See the many benefits of HGMD Professional, take the tour (YouTube) and suk
This database is maintained by D.N. Cooper, E.V. Ball, P.D. Stenson, A.D. Phillips. K. Howells and M.E. Mort with the assistance of N.S.T. Thomas.
*Please note that this less up-to-date public version of our database is freely available only to rezistered users from academic institutions/non-profit organisations. All commercial users are
GGE{ Ll DB required to purchase a license from BIOBASE, our commercial partner. A license to HGMD Professional is available to both commercial and academic/non-profit users wishing to access the
P

ol most up-to-date version of the database (see example HGMD Professional entry). Read more about how HGMD is funded.
F#NEW* Free Biobase webinar: Introduction to HGMD® for diagnostic laboratories. Sizn up now!.

Public entries: Total entries:

Table: Description: Thie site. ic'nonprofit | HGMD ional 20103
ssers only
Moutation totals (as of 2010-11-10) 76676 105135
The gene description. gene symbol (as recommended by the HUGO Nomenclature Committee) and chromosomal
Gene symbol location is recorded for each gene. In cases where a gene symbol has not yet been made official. a provisional 2911 3889

symbol has been adopted which is denoted by lower-case letters.
cDNA sequence cDNA sequences are presented numbered by codon.

Single base-pair substitutions in coding regions are presented in terms of a triplet change with an additional flanking
base included if the mutated base lies in either the first or third position in the triplet.
Mutations with consequences for mRNA splicing are presented in brief with information specifying the relative
Splicing position of the lesion with respect to a numbered intron donor or acceptor splice site. Positions given as positive 7347 9969
integers refer to a 3' (downstream) location, negative integers refer to a 5' (upstream) location.
Substitutions causing regulatory abnormalities are logged in with thirty nucleotides flanking the site of the mutation on
Regulatory both sides. The location of the mutation relative to the transcriptional initiation site, initiaton codon, polyadenylation 1141 1873
site or termination codon is given.

Missense/nonsense 43639 58984

Micro-deletions (20 bp or less) are presented in terms of the deleted bases in lower case plus, in upper case, 10 bp

Small deletions DNA sequence flanking both sides of the lesion. The numbered codon is preceded m the given sequence by the 12358 16497
caret character (™).
Micro-insertions (20 bp or less) are presented in terms of the inserted bases in lower case plus, in upper case, 10 bp

Small insertions DNA sequence flanking both sides of the lesion. The numbered codon is preceded in the given sequence by the 5016 6802

Comparacion frente a
bases de datos de mutaciones

instituto de medicina gendmica
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Home

Background
MutaDATABASE
MutaREVIEWS
MutaCURATORS
MutaADMINISTRATORS
MutaCLIMICIANS
MutaCIRCLES
Participating Labs
Genes

Genes

Data Submission
IP & Charter
Recommendations
Financial Support
Links

Slide Presentations
MNews

Board of Advisors

About us
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MutaDATABASE is a publicly available, open access, free, online database that provides standardised
information on human disease genes, variations, and clinical features of patients with monogenic disease.

Overview
Mew genes in MutaDATABASE
Mew gene reviews in MutaREVIEWS
Total number of genes in MutaDATABASE

Total number of gene reviews in MutaREVIEWS

Disclaimer:

MutaDATABASE makes no warranty as to the accuracy of the information contained within this database.
MutaDATABASE will not be responsible for any consequences arising out of any inaccuracies or omissions, nor
be liable for damages, direct or indirect, that result from the use ofthis website.
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News

Announcing new collaboration
Sept 10, 2010:

Announcing collaboration with The Human
Wariome Project

The Human Variome Project (HVF, represented
by Dick Cotton), the LOVD (Leiden Open
Variation Database, represented by Johan Den
Dunnen) are joining the MutaDATABASE
project as the 3 paries are each engaged in
complementary activities to (a) promote the
collection of andfor (b} collect data of genetic
variants that cause inherited disease or genetic
traits. The three groups now have come to an
agreement to join activities to enhance the rate
or progress of collection of the above-
mentioned data so it can be used in testing,
counseling, therapy, research or inherited
disorders.

The 3 parties will systematically and regularly
dump data from their locus-specific databases
into eachother s locus-specific databases so
that submission of data to any ofthese 3
databases will resultin listing the data in all

3 mutation databases.

bases de datos de mutaciones
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Del analisis de genes individuales
al
analisis del genoma completo
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The Path to Personalized Medicine
Margaret A. Hamburg, M.D., and Francis 5. Collins, M.D., Ph.D.

Major investments in basic science have created
an opportunity for significant progress in

clinical medicine. Researchers have discovered

hundreds of genes that harbor variations contributing

to human il!ness, identified ge-
metic variability in patiemts’ re-
sponses to dozens of treatments,
and begun to target the molecu-
lar causes of some diseases. In
addition, scientists are developing
and using diagnostic tests based
on genetics or other molecular
mechanisms to better predict
patients’ responses to targeted
therapy.

The challenge is to deliver the
benefits of this work to patients.
As the leaders of the Mational
Institutes of Health (NIH) and
the Food and Drug Administra-
tion (FDA), we have a shared vi-
sion of personalized medicine
and the scientific and regulatory
structure needed to support its
growth. Together, we have been

focusing on the best ways to de-
velop new therapies and optimize
prescribing by steering patients
to the right drug at the right
dose at the right time.

We recognize that myriad ob-
stacles must be overcome to
achieve these goals. These include
scientific challenges, such as de-
termining which genetic markers
have the most clinical signifi-
cance, !imiting the off-target ef
feces of gene-based therapies, and
conducting clinical studies to
identify genetic variants that are
correlated with a drug response.
There are also policy challenges,
such as finding a level of regu-
lation for genetic tests that both
protects patients and encourages
innovation. To make progress,

N ENGL) HED363;4 NEJM_ORG  JULY 22, zon0

The New Ensland Tourmal of Medicing

JULY 22, 2010

the NIH and the FDA will invest
In advancing translational and
regulatory science, better define
regulatory pathways for coordinat-
ed approva! of codeveloped diag-
nostics and therapeutics, develop
risk-based approaches for appro-
priate review of diagnostics to
more accurately assess their va-
lidity and clinical utlity, and make
information about tests readily
available.

Moving from concept to clini-
cal use requires basic, translation-
al, and regulatory science. On the
hasic-science front, studies are
identifying many genetic varia-
tions underlying the risks of both
rare and common diseases. These
newly discovered genes, proteins,
and pathways can represent pow-
erfiul new drug targees, but cur-
rently there is insufficient evi-
dence of a downstream market
L0 EeNtice the Private Sector b eX-
plore most of them. To £ill thae
void, the NIH and the FDA will
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The new science of personalized medicine

SENA e

The new science of
personalized medicine:
Translating the promise into practice

PERSONALIZED MEDICINE
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Aplicaciones de la Medicina Personalizada

* Farmacogenomica y farmacogenética
* Diagnostico de la enfermedad y de la salud: medicina preventiva

e Genomica personal: tests genéticos directos al consumidor?
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Farmacogenomica y farmacogenética
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Prescripcion individualizada

Diagnostic test positive
likely to benefit
from treatment

Diagnostic test negative
Unresponsive to therapy
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m U.S. Food and Drug Administration A-Z Index Search | D

Home | Food | Drues | Medical Devices | Yaccines, Blood & Biologics | Animal & Veternary | Cosmetics | Radiation-Emitting Products | Tobacco Products

Drugs EJshare | |Emailthis Page & Printthis page [ E Change Font Size
Home = Drugs = Science & Research (Drugs) = Research Areas

Y L IrEl  Table of Valid Genomic Biomarkers in the Context of
P —— Approved Drug Labels

Genomics Pharmacogenomic information is contained in about ten percent of labels for drugs approved by
the FDA. A significant increase of labels containing such information has been observed over the
last decade. In order to provide a reference for genomic biomarkers in labels of FDA-approved

Pharmacogenomics Education

Initiatives drug products, we created the table shown below. Genomic biomarkers can play an important
Cenomics: FOA Staff role in identifying responders and non-responders, avoiding toxicity and adjusting the dosage of
Presentations drugs to optimize their efficacy and safety. In the context of drug labels, these genomic

biomarkers can be classified on the basis of their specific use, for example:
Genomics: FDA Staff

Publications « Clinical response and differentiation,
« Risk identification,

Genomics: Upcoming and Past

Events » Dose selection guidance,
Additional Genomics-Related « Susceptibility, resistance and differential disease diagnosis,
Resources

« Polymorphic drug targets.

The table portrays a view on valid genomic biomarkers in the context of FDA-approved drug
labels. It provides a comprehensive list of these markers and links to pharmacogenomic data,
taking into account multiple regulatory contexts in which these biomarkers were approved. Most
drug labels in this table provide pharmacogenomic information with no immediate recommendation
for a specific action (i.e. genetic testing); however a few |labels recommend or require genetic
testing thereby specifying the use of these markers for reaching a therapeutic decision.

The table includes:
« Context-specific biomarker {column 1}

« Reference drug label information about the biomarker context within which the drug was
approved (column 2 subsection 1)

« Prototypic drug associated with the label information defining the biomarker context (column 2
subsection 2)

« Other drugs in a similar context (column 3)

— .- . - » T .
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Inicio La Empresa Servicios Noticias Trabaja con nosotros Contactar

AREA DE CLIENTES

Introduzca  sus datos  para
acceder a nuestros servicios:

Proporcionamos servicios de diagnostico genético comt ]
a hospitales y clinicas de toda Espafia. mntrasens

El Instituto de Medicina Gendmica es una empresa biomédica
especializada en el analisis genético aplicado al sector médico.

Aceptar

Dieseo registrarme como usuaric

Registro
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nota legal




Donde seguir informados

PARE.EIEHTIFIC Imegen

VNIVERSITATS DVALENCIA




Shhh, estamos
construyendo
Genagen...

...para ofrecer tanto a ciudadanos como a
profesionales de la salud, informacion
actualizada y rigurosa sobre la Genética y
las enfermedades hereditarias, asi como
una guia para la aplicacién a la Medicina de
las Ultimas técnicas de diagnoéstico
genético, incluyendo servicios de Analisis
Genéticos y Consulta de Consejo Genético.

Miente.as, compagte con nosotros en t'

WWww.genagen.es
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SIS Genagen esta en Facebook.
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